Insects and animals used. The insects used for this experiment were house fly female adults, Musca damestica vicina Macq., american cockroach mate adults, Pariplaneta americana L., honey bee female adults, Apis merifella L., 5th instar larvae of silk worm, Bombyx mori L. White mice, general purpose strain of ddOM and albino rats, Wister strain were used.
Preparation of mitochondria.
The liver and brain mitochondria from rat and mouse were prepared following the method of Ernster and Low.7) The mitochondria from muscle of american cockroach, flight muscle of honey bee and mid gut of silk worm larvae were prepared by using the same procedures as the method of Fukami.8) The mitochondria from the mid gut of american cockroach which was fed only glucose solution for 7 to 10 days before experi ment was prepared by the modified method of Zahavi et al.9) for fly mitochondria with 0.25M sucrose, 10-3M EDT and 1% bovin serum albumin. Measurement of blood pressure, heart rate and respira tion in rat.
Male rats weighing 300 to 370 g were anesthetized with 20% urethane solution at the rate of 1.5 mg/kg by subcutaneous injection.
Heparin was used as the anticoagulant at first at the rate of 0.4 ml/kg, and 0.1 ml/kg at the following every I hr. Respiration, blood pressure (femoral artery) and heart rate were automatically recorded using the Multipurpose Polygraph RM-150 (Nihon Kohden). Piericidin A and vitamin K3 were dissolved (or suspended) in physiological salt solution and intra venously administered through femoral vein in a volume of 0.1 ml/animal. In this experiment, piericidin A and vitamin K3 were adminis tered at the rate of 0.2 and 25 mg/kg, respec tively. When piericidin A was injected alone, the respiration markedly increased, blood pressure fell down and the heart rate was outstandingly confused (Exp. 2-1). Adminis tration of vitamin K3, simultaneously, before and after injection of piericidin A, remarkably reduced the responses to respiration and heart rate whereas the response to blood pressure remained unchanged.
Especially, it was ob served that simultaneous administration of vitamin K3 perfectly overcome the confusion of heart rate (Exp. 2-4).
In both experiment, as mentioned above, antagonistic effect of vitamin K3 was observed in respiration, blood pressure and heart rate in rat in vivo.
Antagonistic effect of vitamin K3 on TTC stain ing test in american cockroach
Two experiments were carried out as describ ed in Methods.
In the first experiment, the TTC staining of nerve cord, femorals and digestive organs were observed in vitro at the various incubation time indicated, and the degree of staining with piericidin A alone and piericidin A-vitamin K3 mixture were compared with that without additions (control medium) as shown in In the second experiment, piericidin A and piericidin A-vitamin K3 mixture were injected to adults of american cockroaches. At 15 min after injection, insects paralysed but all of them survived.
At 3 hr after injection, in sects became dull in moving and 2 insects of piericidin A-vitamin K3 treated group and 1 of piericidin A-treated group were knocked down. All insects in each group were knocked down at 24 hr after injection. At each time above indicated after injection, survived insects (knocked down insects at 24 hr after injection) from each group were sacrificed and each organ was subjected to the TTC staining test comparing with un treated insect.
As shown in Table II , the staining reaction was apparently reduced in the insects from each treated group. How ever, any apparent differences were not ob served in insects from each two group.
Antagonistic effect of vitamin K3 on the toxicity of piericidin A to insects and mammals The first experiment was carried out to determine the toxicity of piericidin A to mouse and antagonistic effect of vitamin K, on it in vivo. Piericidin A was intraperito neally administered to mouse at the rate of 0 .5 to 1.5 mg/kg. Results obtained in this experi ment are shown in Table III . The LD,, of piericidin A by intraperitoneal route was about 1.25 mg/kg. The symptoms of poison ing appeared considerably sooner. Respiratory rate was increased and the animal frequently showed violent convulsive movement.
Later, the respiration became slower and the animals fell into a coma.
Death occured almost within 3 hr after injection.
With the mixture containing 1.0 mg/kg of piericidin A and 10 and 2.5 mg/kg of vitamin K3, the mortalities decreased to 16.7 and 28.6%, respectively, comparing with 33.3% mortality without vitamin K,, whereas the mixture with 100 mg/kg of vitamin K, gave higher mortality, 83.3%. When the highest dosage of piericidin A (1.5 mg/kg) was administered with vitamin K3, decrease of toxicity was also found at the rate of 10 mg/kg of vitamin K,, whereas any decreasing effect was not found at the rate of 2.5 mg/kg.
The antagonistic effects of vitamin K3 on the toxicity of piericidin A was obviously found on the second experiment with male rats. When piericidin A administered at the rate of 0.71 and 1.07 mg/kg to rat together with vitamin K3 of 4.3 to 17.2 mg/kg, the decrease of toxicity was apparently observed at any applicated dosage as shown in Table  III . The third experiment was carried out on insects. As shown in Table IV , no antago nistic effect of vitamin K3 on toxicity of pieri cidin A to silk worm, american cockroach and house fly. On the other hand, dicouma rol, which strongly inhibits the vitamin K3 effect in mitochondrial respiration and has the intraperitoneal toxicity of 91.0 mg/kg to mouse,12) had a tendency to increase the toxicity of piericidin A when it was ad-12) J. Maj and E. Prezegalinski, Dissertationes Pharm., 17, 163 (1965) [C. A., 63, 18891a (1965) ]. 
